Modulatory action of dopamine on acetylcholine-responsive striatal and accumbal neurons in awake, unrestrained rats.
In ambulant rats, iontophoresis of low concentrations of dopamine (DA) enhances the response of neurons in striatum and nucleus accumbens to iontophoretic glutamate. In an extension of this line of investigation, we tested the effects of acetylcholine (ACh), a presumed modulator of neuronal function in these same brain regions, and assessed possible DA-ACh interactions. Data were obtained from spontaneously active neurons known to respond to ACh (5-30 nA) when the animals rested quietly with no overt movement. ACh iontophoresis either excited or inhibited striatal and accumbal activity but excitatory effects predominated in both areas. With multiple applications of ACh, especially at the lowest currents tested, either response often was interspersed with instances of no change in firing rate. Responsiveness to ACh also diminished during periods of spontaneous movement when basal firing showed phasic increases in activity. In fact, neurons with the highest rates of basal activity showed the smallest magnitude response to ACh. Prolonged applications (120-180 s) of DA attenuated basal firing as well as the iontophoretic effects of ACh both during the DA application itself and for up to 1 min after DA ejection offset. The result of these inhibitory effects was no net change in the relative magnitude of the ACh response. Thus, although ACh can modulate striatal and accumbal neuronal activity, DA does not regulate this effect in the same way that it regulates the neuronal responsiveness to glutamate.